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ABSTRACT
The southern California Monitoring and Management Units collectively gathered
1,213 discrete samples of 19,523 marine finfishes from local commercial fish markets or
authorized fish transporters in 1995. Fifty-one different species were sampled and
biological information recorded for future summarization and use in formulating fisheries
management strategies and decisions. Sampling efforts in 1996 resulted in 968
samples of 10,817 marine finfish and invertebrates representing 45 different species.
Fisheries trends and threats to local fishing opportunities were identified. Results of
Marine Recreational Fishery Statistics Survey interviews were also incorporated for a
more complete overview of species targeted by both the sport and commercial
industries.
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INTRODUCTION
The California Department of Fish and
Game (Department) has the responsibility for
managing the State's marine resources to
ensure that all marine species, and the habitats
upon which they depend, are maintained for
their ecological values and for their use and
enjoyment by the public. Both recreational
and commercial fisheries utilize the State's
marine resources. The Department manages
fisheries with regulations designed to achieve
a balance between the utilization of these
marine resources by all segments of
California's population and their
sustainability. These goals are stated in the
California Fish and Game Code (Sections
1700, 1701) and implemented through various
sections in Title 14 of the California Code of
Regulations. To accomplish these goals, the
Marine Resources Division has established
Monitoring and Management Units (Units)
that monitor commercial and sport marine
fisheries, identify fishery trends, and provide
sound fisheries management
recommendations. The Southern Operations
component is currently divided into three
areas encompassing coastal cOl,lnties from
Santa Barbara to San Diego (Figure 1).
The Units act as liaisons between
commercial fishermen, recreational anglers,
fish processors, Commercial Passenger
Fishing Vessel (CPFV) operators, kelp
harvesters, mariculturists, government
agencies, academic institutions,
environmental groups, legislators, the
community at large, and the Department and
its various divisions. The Units also edit
commercial landing receipts, and collate and
assess logbooks for lobster, sea cucumber
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(dive and trawl), spot prawn (trap and trawl),
and high-seas longline fisheries. Other Unit
programs age Pacific mackerel and Pacific
sardine by analyzing otoliths and administer a
pelagic shark tagging program. In addition,
Department representation is provided by Unit
personnel at meetings, hearings, and
media/outreach events pertaining to marine
resource issues. Further, the Units respond to
focused fisheries investigation needs, such as
the rapidly expanding squid fishery. Unit staff
participate in the California Cooperative
Commercial Groundfish Survey.
This report summarizes our efforts to
monitor and assess the status of important
marine species harvested in the southern
California Bight. The ability to compare
biological and harvest data from fisheries over
time is essential to identifying fishery trends,
determining potential resource threats, "and
developing adequate resource management
plans. Commercial fisheries monitoring
consisted of collecting biological and landing
data for selected species (or species groups)
from commercial markets/dealers or
authorized fish transporters. Annual landing
data were obtained for selected species from
the Department's commercial fish landing
database (CMASTR). Relevant sportfishing
data were derived from expanded harvest
estimates available from the U.S. Department
of Commerce's Marine Recreational Fisheries
Statistics Survey (MRFSS) program (U.S.
Commerce, 1992). The Units participate in
this program by hiring, training, and
supervising the fishery technicians that
sample recreational anglers on piers, launch
ramps, jetties, beaches, and CPFVs in the
coastal counties.
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Figure 1. Locations of the Santa Barbara, Long Beach, and San Diego Monitoring and
Management units in southern California.
METHODS
Although each Monitoring and
Management Unit has unique fisheries or
fishery variations that cause slight
modifications to standard methodology, the
Monitoring and Management Sampling
Manual & Scientific Aide Handbook was
developed to establish consistent market
sampling protocol within the Units. The
manual includes sampling procedures,
measurement guides for sampling species,
species identification, general infonnation,
and other duties and expectations of our
temporary sampling staff. All rockfish
sampling was conducted using the California
4
Cooperative Groundfish Survey protocol for
California. Unit sampling priorities often
fluctuate, illustrating the dynamic nature of
fisheries development and management. The
following groups of factors were considered
to provide consistency and balance within the
program:
Species Selection - Species (or species
groups) detennined to have high sampling
priority were those of greatest importance to
both commercial and recreational fishers and
subject to State fisheries management.
Selection was focused on species targeted by
both user groups, since overutilization is
potentially greatest for shared resources.
Selection of secondary priority species was
governed by identification of a developing
threat to an existing fishery, needs of other
Department/government projects, and
legislative mandates. High priority species for
1995 and 1996 were nearshore rockfish,
sharks (threshers, shortfin mako, leopard and
soupfin), California sheephead, and market
squid. All sampled species for 1995 and 1996
are listed in Appendices A and B.
Selected finfish species landed in the
greatest numbers are presented (Table 1) to
illustrate the variation in target species within
Units. Note that virtually all the top
commercially landed species are also targeted
by the recreational fishery, and are sampled by
the Monitoring and Management Units.
Market/Dealer Selection - Selection of
markets/dealers was focused on those
handling or buying the greatest volume of
priority species. However, market/dealer
access was also a factor in the selection
process. Markets were added or deleted as
fishery or purchasing conditions changed.
Variation in market/dealer selection
incorporates new (sometimes non-traditional
as well) and smaller markets, thereby
decreasing our dependence on a few large
buyers
Recreational and Commercial Data -
Published and preliminary MRFSS
statistically expanded recreational fish data
collected in southern California were used as
a trend comparison to commercial data.
MRFSS estimates included total catch for
selected species in numbers of fish. For a
description of the MRFSS program refer to
the literature citation section for the most
recent MRFSS publication. Annual
commercial landing data in pounds were
obtained from the CMASTR database. Mean
lengths and weights (where applicable) for
priority commercial species were collected
using the Unit market sampling protocol.
Additional information was solicited from
fishing organizations such as Sportfishing
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Association of California, San Diego
Sportfishing Council, and United Anglers
regarding recreational fishing trends and
threats. Requests were also fielded and
information exchanged with various
recreational diving councils, as they comprise
a significant proportion of the total
recreational fishing community.
Biological (length, sex, and weight) and
catch data from market sampling efforts were
edited for errors and maintained on a personal
computer (PC). These data combined with the
CMASTR database and the MRFSS landing
estimates were used to determine the sport
and commercial fishing pressure on our local
marine resources.
All landing weights in this report are
given in pounds. Market-based length data are
reported in millimeters for total length (TL),
alternate length (AL), or fork length (FL)
depending on the species. Since 1994 MRFSS
length estimates have been measured in
millimeters FL.
A complete list of common and scientific
names of species mentioned in this document
is provided in Appendix C.
CHARACTERIZATION OF
MONITORING AND
MANAGEMENT UNITS
Santa BarbaraNentura Counties
The four harbors in the Santa Barbara Unit
consist of Santa Barbara Harbor (Santa
Barbara County); Ventura, Channel Islands,
and Port Hueneme Harbors (Ventura County).
Each harbor accommodates a varying mix of
sport and commercial fishing activity. The
Ventura Harbor-based high-seas longline
fishery for swordfish downsized in 1995 and
1996. Because berth space was unavailable
for visiting longline vessels, landings were
frequently made in Los Angeles. Port
Hueneme Harbor is unique in having deep
water port capacity. This attribute has
attracted large scale industrial and military
users to its facilities, almost completely
replacing the blend of
recreational/commercial fishing vessels seen
at other ports. Port Hueneme Harbor serves as
a primary oflloading point for local and
transient purse seiners that land large
quantities ofmackerel, sardines, anchovies,
and market squid.
The four harbors combined accommodate
approximately 655 commercial fishing vessels
and 40 commercial passenger fishing vessels
(CPFV). There is one CPFV landing in Santa
Barbara County and five in Ventura County.
The total estimated commercial landings for
the Unit in 1995 was 149.5 million pounds
and had a value to the fishermen (ex-vessel)
of$46.3 million. Landings and ex-vessel
value decreased in 1996 as just over 124
million pounds were brought to Unit ports at a
value of $36.5 million. Invertebrate landings,
almost exclusively market squid and red sea
urchin, represented almost all of the landings
and provided the majority of the total ex-
vessel dollar value to the Unit. Landings of
the most important finfish species totaled 2.4
million pounds in 1995 and 2.2 million
pounds in 1996 (Table I). Rockfishes,
swordfish, California halibut, California
sheephead, common thresher shark, and white
croaker were major components of this group.
In 1995 chinook salmon were landed in large
numbers, but in 1996 a 74% decline in
landings resulted in a more typical catch.
The rapid expansion of the market squid
fishery has resulted in demands from
fishermen and the general public to limit the
fishery. In 1996 legislation was introduced
calling for a limited entry fishery. When all
the parties involved could not agree, the
legislation died.
Los Angeles/Orange Counties
The Long Beach Unit oversees the
commercial and recreational fisheries that
occur within Los Angeles and Orange
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counties. Total landings for these counties
were 170.1 million pounds with an ex-vessel
value of$29.1 million in 1995. Landings for
1996 were 158.1 million pounds and valued at
$39 million ex-vessel. A majority of the
commercial catch was oflloaded at San Pedro
and Terminal Island's 10 municipal fish
businesses, two canneries, and numerous
mobile dealers. However, landings of spot
prawns, the live fish complex (sheephead,
scorpionfish, cabezon, lingcod, rockfish,
ocean whitefish, and halibut), swordfish and
pelagic sharks are also landed in Marina Del
Rey, Santa Monica, Redondo Beach,
Newport, and Dana Point. The largest purse
seine fleet in the state resides in San Pedro
along with a dozen active trawl vessels and
numerous trap, hook and line, and gill net
boats. In 1995, 400 vessels oflloaded their
catches in area ports while this number
increased to over 560 vessels in 1996. Wettish
landings ofPacific sardine, Pacific mackerel,
jack mackerel, and market squid accounted
for most of the fish landings and revenues in
the Los Angeles and Orange County area.
Besides the commercial fishing industry of the
area, there are 11 CPFV landings located from
Malibu to Dana Point, which are home port to
about 100 CPFV vessels. These vessels join
private vessel operators to fish the coastal
kelp beds and southern Channel Islands.
Although the Long Beach Unit deals with
a variety of tasks, the most time consuming
involve the Pacific mackerel and Pacific
sardine fisheries. The Long Beach Unit is
responsible for monitoring the State's sardine
and mackerel quotas under legislative
mandates. Quota monitoring requires
constant attention by Unit personnel and
results in numerous activities. The Long
Beach Unit collects wetfish data from vessel
landings, maintains daily contact with
fishermen and fish businesses and edits
landing receipts. Fish samples are collected,
processed, biological data (length, weight, sex
and maturity) recorded, and otoliths removed
and aged. Length frequency reports are
generated, and all data forwarded to the
Pelagic Fish Assessment Unit in La Jolla.
The Assessment Unit uses this fishery-
dependent data combined with fishery-
independent data from other sources to
estimate Pacific mackerel and Pacific sardine
biomass. The Long Beach Unit actively
participates in annual Pacific mackerel and
Pacific sardine industry meetings. Staff
members also participate in the Pacific
Mackerel Assessment Team Meetings, a
group of scientists from government agencies
and academia, which discusses ways to
improve the Pacific mackerel biomass model.
The Unit provides weekly updates on quota
status to office personnel, which become daily
updates as the end ofa quota nears. Monthly
updates are distributed to Department port
units, Headquarters, Wildlife Protection
Division, industry representatives and other
interested parties.
San Diego County
Oceanside Harbor, Mission Bay, and San
Diego Bay are the three major ports within the
purview of the San Diego Unit. Berthed at
these ports are approximately 300 commercial
fishing vessels. San Diego Bay is unique in
having deep water access and the attendant
industrial scale facilities to serve large
vessels. Consequently, San Diego Bay serves
as the primary offloading point for large
capacity vessels configured as bait boat, gill
netter, or troller. A majority of the county's
commercial fishing vessels are of small size
(less than 35 feet). This characteristic allows
offloading at any small boat launch ramp or
berth.
Total commercial landings of 4.1 million
pounds were recorded in 1995 with an ex-
vessel value of $7 million. Landings as well
as ex-vessel value declined in 1996 to 3.5
million pounds and $6.5 million respectively.
This landing and value reduction was due to
the smaller volume of pelagic shark,
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swordfish and tuna landed at county ports in
1996. Similarly, combined 1995-96 landings
of live and premium fresh (dead) finfish were
27% less than that of 1993-94. California
sheephead continues to be the primary target
species in the San Diego area. By the end of
1996, fish trappers were reporting a consistent
decrease in trapping success for sheephead.
Additionally, a softening in the market for
sheephead was described by local fish dealers.
Landing estimates seem to confirm these
contentions, as sheephead landings have
declined 45% since 1993. Typically, the
commercial fisheries for sea urchin, spiny
lobster, swordfish, rockfishes, and pelagic
sharks produce the greatest landing volume
and dollar value.
The multi-million dollar recreational
fishing industry consists of over 80 CPFVs
capable ofcarrying anglers to distant
international waters in search of large tuna
and other gamefish as well as to local kelp
beds to target nearshore finfishes. Numerous
marinas and trailered boat launching facilities
provide additional ocean fishing
opportunities.
RESULTS AND DISCUSSION
Total southern California commercial
landings were estimated to be 323.7 million
pounds in 1995 and 285.7 million pounds in
1996. The Monitoring and Management Units
collected 1,213 samples from 51 different
species of finfish, 28 of which were rockfish,
Sebastes spp., in 1995. A total of 19,525
finfish was sampled throughout southern
California. Sampling efforts decreased in
1996 to 968 discrete samples consisting of
9,701 finfishes and 1,116 invertebrates. These
samples included 43 different finfish species,
of which 23 were rockfish, and two
invertebrate species. Other species were
sampled as time and interest permitted and are
also included in Appendices A and B.
Specific issue-driven sampling included the
live-finfish fishery, spot prawn, market squid,
and the high-seas longline fishery. The
MRFSS program conducted 9,321 intercept
interviews with southern California
recreational anglers in the last 10 months of
1995. This information combined with
statistical expansion surveys resulted in an
estimate of 8.6 million marine fishes landed
during 4.3 million fishing trips by 1.6 million
recreational anglers (Table 2). The 12,450
MRFSS intercept
interviews conducted in 1996 resulted in
expansion estimates of 8 million marine
fishes landed during 3.4 million fishing trips
by 0.9 million sport anglers (Table 3).
The following section is a summary of
southern California fisheries data derived
from market sampling, the CMASTR
database, and the MRFSS program. Anecdotal
information has been included to add detail to
fishery profiles. Not included are Pacific
sardine and mackerel fisheries whose
monitoring is covered in other reports.
Fishery Utilizing Entangling Nets
Set Gill Net: This fishery uses primarily
monofilament nets, 600 to 1,800 feet in
length, anchored at both ends to target a
variety of fishes inhabiting nearshore areas.
The fishery operates in waters off the Channel
Islands and along the mainland to the
U.S./Mexican border. Specific net mesh size
and depth combinations are employed to
target certain species and are controlled by
law. The primary species landed are various
rockfishes, California halibut, Pacific angel
shark, soupfin shark, and lingcod.
In November 1996, the Los Angeles
Commercial Fishermen's Association and the
California Gillnetters Association filed for
and were granted an injunction against the
Department. It restricted the Department's
ability to enforce the nearshore gill net ban,
created by the passage of the Marine Resource
Protection Act of 1990, in a small portion of
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Huntington Flats lying outside state waters
but inside the depth limitation (Figure 2). The
Act as written banned gill nets from use in
state waters and in water less than 35 fathoms
in that area. The Associations claimed that the
State did not have the authority to deny access
to Federal waters and Federally-managed
species.
The Department began to monitor the
fishing activity of gill net vessels operating in
the contested area. Before the injunction only
three vessels were consistently gill netting
near the contested area. Following the
injunction, ten vessels fished in the contested
area, but as word spread the number increased
to 25. The results of our examination of
landing receipts and dockside interviews
showed that 72% ofthe landings were
composed of state-managed species such as
California halibut and shovelnose guitarfish.
These data were consistent with the
Department's onboard observations of set gill
net catches from 1983 to 1989. In addition,
the total value of the catch was decidedly
skewed toward the state-managed species
versus federally-managed with state managed
species representing 95.5% of the ex-vessel
value (Table 4).
Based on these data, the Department
requested that the Pacific Fishery
Management Council (PFMC) develop
federal regulations for the contested portion of
Huntington Flats that was consistent with
California law and would allow the
Department to manage State resources
adequately. The PFMC agreed that a need for
consistency existed and began drafting a
regulation that would prohibit the use of gill
nets on the portion of Huntington Flats that
was outside state waters. Despite this
decision the Federal court that granted the
injunction decided that the restraining order
against the Department would stay in effect
until the new regulations were enacted.
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Figure 2. The contested area off Huntington Flats
Fishery Utilizing Roundhaul Nets
Roundhaul gear includes purse seines or
drum seines. These are large panels of
webbing used to surround schools of fish. The
bottom edges of the panels are drawn tight or
pursed, enclosing the school of fish. The fish
are then pumped into the vessel's hold. The
fishery that we focused on using roundhaul
was for market squid.
Market Squid: The trend of increasing
fishing effort targeting market squid in
southern California continued in 1995 and
1996. In 1995 there were 60 roundhaul fishing
vessels which landed squid in southern
California, while in 1996 that number
increased to 84. Southern California squid
landings also increased from 148 million
pounds to 166 million pounds between 1995
9
and 1996. These were the two highest squid
landing totals in southern California since the
Department began keeping catch data. Most
of the fishing effort and catches occurred off
the northern Channel Islands. The demand for
squid from Asian markets, including mainland
China, raised prices to the $250-350/ton range
and attracted increasing numbers of out-of-
state vessels. The rapidly escalating catches
and expanding fishing effort prompted
demands from local purse seine fishermen for
legislation to tighten management of the
fishery by limiting fishing effort.
Fisheries managers within the Department
saw a growing need to monitor the fishery
more closely for signs that squid spawning
activity was being adversely affected by the
expanded fishing effort. In October 1996 the
Santa Barbara Unit began to collect basic
length, weight and sex data for squid landed
in their ports. Between October 16 and
December 17, 1996, 23 squid samples
containing 1,000 squid were collected.
Counts-per-pound averaged 9 squid and
ranged from 6 to 13. Male to female ratios
averaged 0.8 to 1 during the three months
sampled. Male squid had a mean mantle
length of 138 mm and females 137 mm.
Fourteen immature squid in the samples had a
mean mantle length of 107 mm. Along with
the squid samples collected, squid landing
receipts were monitored for catch block
information, poundage, and price data.
Information on fishing and market conditions
was also obtained by interviewing purse seine
crews and dealers.
Fisheries Utilizing Line Gear
Hook-and-line gears included rod-and-
reel, hand line, vertical set line, longline, jig
and troll.
Hook-and-Line (excluding longline):
Participation in this fishery continues to
increase. The primary species landed,
excluding pelagic species, were rockfishes,
California scorpionfish, white croaker,
California sheephead, cabezon, lingcod,
sablefish, ocean whitefish, and California
halibut. Many of these same species were
also among the top species caught by southern
California recreational anglers (Table 2 & 3).
Commercial fishermen operate along the
mainland and island coastlines and on
offshore banks. The nearshore commercial
hook-and-line fishery is visible to, and often
in direct conflict with, the local recreational
angling community due to the competition for
the same resources. The preliminary estimate
for the recreational rod-and-reel catch for the
southern California Bight was 18.9 million
fish in 1995 and 17.6 million fish in 1996.
Included within the hook-and-line fishery
is the live finfish component. High prices
were paid for nearshore rockfishes, such as
grass rockfish, fueling focused fishing efforts
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and increased landings. Both recreational and
commercial fishers reported the need to fmd
new fishing grounds as local populations were
depleted. Most rockfishes tend to be slow
growing, habitat-specific species and are
susceptible to intense and localized fishing
pressure. Market sampling of rockfishes
continued as documenting species
composition from various locations became
increasingly important. Additional general
information on the live finfish fishery can be
found in the Live Finfish section of this
report.
High-Seas Longline: The number of
active high-seas longline vessels fishing in
waters beyond the u.s. Exclusive Economic
Zone declined 30% to 21 in 1995. Sixteen
vessels made landings in 1996, and only three
of these vessels were California-based year
round. Most of the other vessels were from
the Hawaiian-based longline fishery.
Hawaiian-based vessels make landings in the
fall or winter when fishing conditions in the
Eastern Pacific are most favorable, and then
return to their home ports. Target species
were swordfish and tunas. Dolphin (mahi
mahi) was the most abundant bycatch
marketed, but opah, shortfin mako shark, and
escolar were also landed. Typically, vessels
fish 30 to 45 miles of monofilament mainline
per set. Each mainline is rigged with swiveled
gangions. Every gangion has a single hook
baited with a large squid, and lightsticks are
also used on some of the gangions. Fishing
takes place at night when swordfish are
available in surface waters. The gear is fished
all night and pulled the next day.
Landings for all longline caught fish
declined 60% to 561,000 pounds in 1995 and
then increased to 718,000 pounds in 1996.
The percent of swordfish caught by longline
vessels compared to all gear types decreased,
from 43% to 24% in 1995 and 22% in 1996.
Although fishing activity occurs in distant
fishing grounds outside of the State's
jurisdiction, the target species are presumed to
be the source for our local populations. It is
also believed that shark populations are highly
susceptible to sustained intense fishing
pressure. Issues regarding bycatch and
increased fishing pressure on target species
were raised by sport fishing organizations and
resulted in legislation requiring improved
documentation of fishing activities. Offshore
logbooks were first distributed in July 1995.
Logbook compliance was 100% in 1995 and
1996.
The logbook data document each
overnight longline set. Data from the 13 trips
logged in 1995 documented a total of 108,917
hooks set for 600 swordfish landed. Nine
hundred blue sharks were caught and released
in the 135 sets reported. A total of 389,803
hooks was set in 1996. This represented 468
sets in 45 trips. The number of swordfish
caught was 5,011, ofwhich 422 were
released. The number ofblue sharks caught
and released was 4,712. Thirty-five turtles
were caught and released alive in 1996.
Thirty-one marlin, primarily striped were also
captured and released alive. Albatross was the
other species caught incidentally (26), and
most were released dead.
Controversy over longline caught bycatch
continues worldwide, so does the need for
additional data on our local stocks affected by
increasing fishing pressure. Pelagic shark
species, in particular blue sharks, are caught
in large numbers by the longline fishery.
Although they are usually released,
undoubtedly some die due to injuries incurred
during their capture. In 1996, a regulation
prohibiting the landing of shark fins in
California went into effect (the only exception
is thresher shark fins, if the carcass is
retained). This regulation is designed to
encourage the release of blue and other
pelagic sharks alive and unharmed. A
declaration form requirement also went into
effect in 1996. It gives biologists and wardens
notice of a longline's vessel departure and
arrival for monitoring purposes, since the
11
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vessels usually land only once a month.
Fisheries Utilizing Entrapping Gear
and Trawl Net
Spot Prawn are landed both live and
dead by trap and trawl gear. Trap fishing
occurs at most of the Channel Islands,
especially around submarine canyons. Traps
are either two-chambered 1" xl" (7/8" x 7/8"
inside measurement) wire mesh cages, or
molded plastic traps with a 1-3/4" x 5/8" mesh
size, made by Fathomplus. Trawl gear for
spot prawns has a minimum mesh size of 1.5"
(double-walled nets must have a 3" minimum
mesh size). Fishing generally occurs in the
Santa Barbara Channel, although some occurs
off Los Angeles and Orange counties. Total
landings for 1995 and 1996 are estimated at
156,300 pounds and 206,100 pounds,
respectively. The ex-vessel price for fresh
dead spot prawns was $0.90 to $5.00 per
pound, while the live product brought $5.00
to $10.00 per pound. In 1995, there were 23
trawl vessels and 37 trap vessels. In 1996,
trawl vessels increased to 25 and trap vessels
decreased to 29.
The Long Beach Unit finalized a Spot
Prawn CEQA document in 1995, which
brought about changes in fishing seasons and
areas. The trawl closure was changed to
November 1 through January 15, and the
closure area was extended from Point
Conception to the Mexican border. Spot
prawns were limited to take by only trap or
trawl gear. A trap closure was enacted from
January 15 through March 31. Additional gear
limitations for traps were also enacted: mesh
size of traps must be 7/8" x 7/8" inside
measurement and the number of traps per boat
limited to 500. When the regulation changes
were brought before the Fish and Game
Commission, several trap fishermen protested,
stating that Fatho~plus traps had not been
considered in the regulations. The Fish and
Game Commission approved the regulation
changes with the condition that catch
differences between wire mesh and
Fathomplus traps, especially the capture of
prawns measuring less than 30mm carapace
length, would be investigated. The
regulations became effective during the 95/96
fishing season.
After the enactment of the new
regulations, several trips were arranged with
commercial fishermen attempting to
determine fishing differences between wire
mesh and Fathomplus traps. A sampling plan
was designed and several Department staff
accompanied the vessels. However, the
agreed-upon sampling design was not
followed and the results were determined to
be statistically invalid. As a result, cruise
time on the R/V MAKO was requested during
April 1997 to investigate the problem.
Prior to 1996, most of the spot prawn
landings and subsequently sampling, occurred
in the Los Angeles/Orange County area.
However, in the summer of 1996, after
landings had shifted towards San Diego and
Santa Barbara, sampling effort was expanded
to these ports. Instructions and photos for
sexing spot prawns were compiled and a
training session was given in Long Beach.
Spot prawn length data showed a wider
range than in 1993-94 (45-46mm). The sex
ratio of males and females to transitionals
sampled in 1995 increased from 1993-94, but
decreased in 1996, when a much smaller
number of prawns was sampled. Mean
carapace length for spot prawns sampled in
1995 was 48mm (n=341) and the ratio of
males, females, and transitionals was 3.5: 2.6:
1.0. In 1996, mean carapace length of
sampled prawns was smaller at 40mm (n=90),
and the ratio of males, females, and
transitionals was 1.2: 0.4: 1.0.
Since prawns are a permit-only fishery, all
prawn fishermen are required to submit logs
of fishing activity on a monthly basis. The
Long Beach Unit currently has the
responsibility of collecting spot prawn logs
for the southern California and Morro Bay
12
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areas (all DFG fishing blocks between 600
and 899) for both trap and trawl fisheries.
Logs are edited and entered in a database. In
1996, a program was developed to merge
prawn log and CMASTR databases to check
for compliance with log submission.
Fishermen with missing logs are notified of
their omission and urged to keep their log
submissions current. The importance of
logbook data was exemplified by its use in
compiling the spot prawn CEQA document,
especially in documenting major shifts in
fishing areas and changes in catch-per-unit-
effort.
California Spiny Lobster are caught
by commercial fishermen using box-like traps
constructed of heavy wire mesh. These traps
are baited with whole or cut fish and weighted
with bricks, cement or steel bars so that they
stay on the ocean bottom. High speed boats
are used to service these traps, which
commonly number 100 to 300 per fisherman.
Lobster are marketed whole and alive.
Total lobster landings for the 1995-96
season (first Wednesday in October through
the first Wednesday after March 15) were
583,800 pounds. This total is 13% greater
than the 1994-95 season total of 523,100
pounds. Landings have generally increased
since the 1974-75 season reaching a peak of
731,100 pounds during the 1989-90 season.
The average for the past 10 seasons is 569,000
pounds.
Landings typically are at their highest
early in the season (Table 5). The 1995-96
season recorded 67% of the landings during
the first two months, 12% in December, and
the remaining 20% from January through
March. Ports in San Diego County received
40% of the total landings, the remaining 60%
was equally divided between Los Angeles-
Orange and Santa Barbara-Ventura counties.
The coastal waters off Orange and San Diego
counties are the most heavily fished and
produced the highest capture per trap ratios.
A moratorium on the issuance ofnew
(additional) lobster operator permits was in
effect for the 1995-96 season. This action
provided the Department time to develop
proposals for a formal limited entry lobster
fishery. For the 1995-96 season 366 lobster
operator pennits were issued by the
Department. This is a considerable reduction
from the 463 pennits issued for the 1994-95
season.
Ex-vessel price ranged from $6.50 to
$10.00 per pound, with an average price of
$7.50 per pound. The value of this season's
catch was approximately $4.4 million to the
fishermen. A robust export market to Asian
destinations has created increased demand and
higher prices for California spiny lobsters.
Consequently, retail lobster prices are
approaching the point where local consumers
will cease buying. A plentiful market exists
for lower priced Mexican product and
American lobster from the east coast.
In 1995, the San Diego Unit assumed
complete responsibility for maintaining the
logbook system for lobster. In order to
organize and describe the Department's
lobster management data and educate the
public concerning this valuable resource, San
Diego staff completed the following:
1. All existing historical logbook data
were collected, inventoried and
recommendations for recovery of missing
data were prepared.
2. Computer scannable logbook data were
summarized and made available to the
fishermen for the first time in many years.
3. The computer scannable logbook form
was changed to reduce printing and mailing
costs to the Department. The fishermen
encouraged these changes because it also
resulted in less paperwork for them.
4. A variety of public information sheets
were produced that provided focused
lobster information to recreational divers, the
media and the general public. The
information sheets contained commercial
13
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fishery data, biological descriptions, law
enforcement issues, and conservation ethics.
Multi/Miscellaneous Gear Fisheries
Live Finfish: An estimated 434,000
pounds of live fish valued at $1.45 million
were taken from the nearshore rocky habitats
along the mainland coast and offshore islands
of southern California in 1995 (Table 6).
Estimated landings increased in 1996 to
517,000 pounds valued at $1.58 million
(Table 7). Activity has increased steadily
since this fishery began in the mid-1980s and
documented landings have climbed 62% from
that reported in 1993 (McKee-Lewis and
Read, 1997). Major target species continue to
be California sheephead, rockfishes,
California scorpionfish, cabezon, and
California halibut. However, long and
shortspined thomyheads have gained
popularity for their hardiness and delicate
flavor and m:e either landed live or fresh
(dead). Five major gear types are employed to
deliver both live and premium quality fresh
(dead) fish to mainly mobile buyers (Tables 6
& 7). Although trapping and hook-and-line
were used to capture the most live fish for
both years, net and trawl gear continue to gain
popularity and use. Increasing concern has
been expressed by the sportfishing
community. A more detailed fishery update
and description can be found in McKee (1996
and 1997) and Palmer-Zwahlen (1993).
Documented live California sheephead
landings for 1995 and 1996 were lower than
those reported for either 1993 or 1994.
Landings of 188,600 pounds represented 44%
ofthe 1995 total live catch and 81% ofall
California sheephead landed that year. Live
sheephead landings for 1996 were 191,300
pounds, which represented 40% of the live
catch and 80% of all California sheephead
taken. Compared to values for 1993 through
1996, two trends have emerged. First, there
was a marked decrease each year in the
portion of the total live finfish catch
contributed by sheephead (67%,50%,44%,
and 40%, respectively). Possible factors
influencing this trend may include response to
increased and sustained fishing pressure,
changing market demands, and improved
fishing skills for alternative species. In
addition, a larger percentage of all sheephead
were landed live in 1995 and 1996, compared
to 1993 and 1994. Refined handling and
storage techniques, which increase
survivability of the captured fish, may be the
likely explanation to this trend.
The live and premium fish market is very
unique in many ways. One unusual feature
continues to be the tremendous diversity of
fish species that are delivered for sale. By the
end of 1996, 39 different nearshore finfish
species were captured for sale. This was an
increase from the 29 species documented in
1995 (Table 8 and 9). Some of these species
such as California halibut and rockfishes
experienced previous fishing pressure.
However, many of these other non-target
species have not had significant value to
recreational or commercial fishermen. It is
unknown what effect sustained or increased
fishing effort may have on the entire
assemblage ofspecies residing within the
nearshore rocky habitat.
Management recommendations to further
restrict commercial trapping effort in southern
California were developed by the Monitoring
and Management staff and are incorporated
into legislation that became operative for the
1996-97 fishing season. A total of 316
commercial fishermen qualified for a limited-
entry finfish trapping permit.
Fisheries Utilizing Dive Gear and Trawl
Net
Sea Cucumbers: Two species of sea
cucumbers are harvested in California: the
giant red sea cucumber and the warty sea
cucumber. In southern California, a trawl
fishery operating in depths averaging 40
fathoms catches the giant red sea cucumber.
Divers in southern California harvest the
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warty sea cucumber in nearshore waters at
depths averaging 4 fathoms. In central and
northern California, beyond the northern
range of the warty sea cucumber, the giant red
sea cucumber occurs in water depths shallow
enough to be harvested by divers. Currently
both the trawl and dive fisheries occur almost
entirely in southern California, although a
small scale dive fishery did exist briefly in
northern California in the early 1990s.
Both species of sea cucumber are
processed for export primarily to Asia,
including Hong Kong, Japan, and Taiwan.
They are eviscerated (sometimes at sea),
boiled and dried in a process that may take
three weeks or more to complete. The ex-
vessel prices paid for both species has ranged
from $0.20 to $1.20/lb in recent years. The
average price in 1995 and 1996 was $0.70/lb.
The dried, frozen, or pickled product is
known variously as beche-de-mer, trepang,
hai xam, or namako. Prepared sea cucumber
sells for $4.00 to $13.00/lb.
The first landings recorded for sea
cucumbers occurred in 1978 in the Los
Angeles area. In 1982 landings exceded
100,000 pounds and the principal trawling
area had shifted to the Santa Barbara Channel.
During the next ten years, annual landings
increased gradually, until 1991, when an
influx of trawlers, mainly into the Los
Angeles port area, greatly expanded the
fishing effort and catch for trawled sea
cucumber. A Los Angeles fish dealer played a
major role in facilitating this expansion by
financing a number of fishermen and
providing a market for their catch.
Sea cucumber landings in 1995 totaled
590,000 pounds. Divers harvested 164,000
pounds, or 28% ofthe catch. The remaining
426,000 pounds of cucumbers were harvested
by trawlers. The northern Channel Islands
were the primary location of divers harvesting
sea cucumbers, while trawlers worked within
the Catalina and the Santa Barbara channels
(Ono, 1996). In 1996 sea cucumber landings
totaled 839,000 pounds, an increase of 40%
over 1995 landings. Divers harvested 389,000
pounds, or 46% of the catch, and the trawl
harvest was 450,000 pounds (54%). The
134% increase in the diver harvest was
accompanied by a 58% increase in the number
ofactive diver permittees (Ono, 1997). Part of
the increase in diver catch and effort was
spurred by declining harvests of sea urchins
and red abalone. Divers with multiple permits
were able to switch to sea cucumbers to
maintain their catches and income.
Legislation, AB 2628 (Firestone), was
enacted in late 1996 which required sea
cucumber divers and trawlers to qualify for
their respective limited entry fisheries by
purchasing a sea cucumber permit during the
1997-98 fishing season. Other provisions of
AB 2628 created separate trawl and dive sea
cucumber permits, and allowed for the
transferability of permits to qualified fishers.
The permittee could transfer their permit if
they'd held it for 4 permit years and made at
least one 100 pound landing in each of those
years.
The trawl fishery has changed
substantially during the last few years. A
major portion of the trawl fleet that was based
in the Los Angeles port area was eliminated
from the fishery when it was determined that
they had fraudulently obtained their sea
cucumber permits. These trawlers were
responsible for approximately 33% of the
trawl sea cucumber catch in 1995. Other
trawlers have reduced or eliminated their
efforts for sea cucumber to pursue more
lucrative fisheries, such as spot and ridgeback
prawns, or California halibut. The number of
active trawl permittees dropped from 28 to 22
between 1995 and 1996.
The Santa Barbara Unit is responsible for
monitoring sea cucumber landings statewide,
collecting logbook data and maintaining the
sea cucumber trawl and diver logbook
databases. Using both the log and landing
data, we issue informational compliance
reports semi-annually to the Wildlife
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Protection Division (WPD) of the Department
and others, with the goal ofgetting complete
and accurate logbook catch and effort data. To
that end, our Unit modified the existing sea
urchin logbook format in 1996 to better
capture catch and effort data from individual
sea cucumber divers. Each sea cucumber
permittee is required to fill out a logbook,
while in the sea urchin fishery, only the vessel
operator is required to fill out a logbook,
regardless ofthe number ofpermittees aboard.
The Santa Barbara Unit also produced an
annual summary of the sea cucumber fishery
in 1995 and 1996. In addition to summarizing
catch and effort data, these reports
characterize any changes or trends detected in
the fishery and are made available to
participants of the trawl and dive fisheries.
SUMMARY
The commercial fishing industry often
experiences swift and dynamic changes, unlike
the recreational fishing industry, which changes
little from year to year. New commercial
fisheries, such as the live-fish fishery, combined
with continued pressure from recreational anglers
can prove deleterious to local finfish and
invertebrate populations. Consistent monitoring
by the Department is needed to obtain and/or
maintain the comprehensive view necessary for
proactive and cooperative fisheries management
decisions.
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Table 1. Top 12 selected finfish species (pounds) landed commercially in each
Monitoring and Managing Unit.
SPECIES/SPECIES GROUp 1i&§. 1996 '10 CHANGE
Santa Barbara
*Rockfishes 1,130,228 911,807 -19
*Swordfish 448,386 372,481 -17
California halibut 156,100 250,673 +61
*Common thresher shark 70,845 149,828 +111
California sheephead 137,792 146,480 +6
White croaker 91,229 104,251 +14
White seabass 40,290 70,073 +74
Chinook salmon 183,509 47,372 -74
Sablefish 65,022 37,784 -42
Ocean whitefish 16,397 26,529 +62
*Shortfin mako shark 22,209 24,230 +9
Cabezon 20,470 22,663 +11
Total: 2,382,477 Total: 2,164,171
Long Beach
Rockfishes 556,000 517,831
-7
California barracuda 288,892 334,300 +16
Sablefish 175,480 200,835 +14
*Swordfish 178,006 171,553
-4
White croaker 227,241 153,819
-32
*Common thresher shark 54,218 106,422 +96
California halibut 108,825 84,189
-23
*California scorpionfish 66,553 46,618
-30
*California sheephead 42,797 40,091
-6
*Shortfin mako shark 30,886 18,944
-39
Opah 12,156 14,841 +22
White seabass 20,742 12,773
-38
Total: 1,261,396 Total: 1,702,216
San Diego
*Swordfish 427,948 336,925 -21
*Rockfishes 202,533 182,809 -10
White Croaker 145,399 109,119
-25
Opah 61.095 99,228 +62
*Common thresher shark 123,735 87,690 -29
*Shortfin mako shark 62,099 72,205 +16
*Califomia sheephead 63,619 60,035
-6
*California halibut 29,760 39,367 +32
*Soupfin shark 15,433 32,997 +114
Sablefish 13,201 20,279 +54
*California scorpionfish 17,031 19,891 +17
*Bigeye thresher shark 24,060 19,372
-19
Total: 1,185,913 Total: 1,079,917
* - Species sampled by Monitoring and Management Units in 1996.
Note: Rockfishes in this table includes all rockfish species (Sebastes spp.) and thornyheads (Sebastolobus
spp.).
(Source: Compiled from Department of Fish and Game commercial fish landing receipts)
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Table 2. Estimated total numbers of fishes caught by southern California sport anglers
in 1995.
SELECTED SPECIES CATCH TOTAL CATCH
RETAINED/KILLED REGARDLESS OF
(in numbers) DISPOSITION
(in numbers)
* Pacific mackerel 2,018,000 5,136,000
Kelp bass 674,000 1,597,000
Barred sand bass 799,000 1,513,000
Pacific barracuda 563,000 1,379,000
* Rockfishes 830,000 1,033,000
White croaker 655,000 1,019,000
California halibut 70,000 521,000
Spotted sand bass 51,000 423,000
* Ocean whitefish 9,000 371,000
Jacksmelt 262,000 359,000
* California scorpionfish 212,000 351,000
Barred surfperch 232,000 344,000
Topsmelt 176,400 192,000
Chinook salmon 177,400 189,000
Opaleye 119,000 140,000
* Rays/skates 9,000 125,000
Queenfish 105,000 116,000
Yellowfin croaker 69,900 115,000
Walleye surfperch 79,000 101,000
Pacific bonito 49,000 100,000
Blacksmith 81,900 100,000
Halfmoon 88,000 98,000
White seabass 17,300 94,000
Total For All Caught Sport Caught 8,589,000 18,886,000
Fish in Southern California:
-====:;; . ._... -- -
---
...
-_...
..
* =Species sampled by Monitoring and Management Units.
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Table 3. Estimated total numbers of fishes caught by southern California sport
anglers in 1996.
SELECTED SPECIES CATCH TOTAL CATCH
RETAINED/KILLED REGARDLESS OF
(in numbers) DISPOSITION
(in numbers)
* Pacific mackerel 1,671,000 5,820,000
Kelp bass 652,000 1,869,000
Barred sand bass 920,000 1,700,000
* Rockfishes 1,149,000 1,360,000
White croaker 806,000 1,249,000
Pacific barracuda 329,000 692,000
* California scorpionfish 384,000 631,400
Califo'rnia halibut 67,000 569,000
Spotted sand bass 58,000 416,000
Barred surfperch 251,000 374,000
Pacific sanddab 201,000 267,000
* Ocean whitefish 177,500 194,900
Queenfish 135,000 193,000
Jacksmelt 123,000 145,000
Pacific bonito 56,000 140,000
Topsmelt 92,000 121,000
Walleye surfperch 69,000 90,000
White seabass 12,200 89,000
California sheephead 67,000 76,000
Yellowfin croaker 36,100 69,000
Black surfperch 58,000 64,000
Cabezon 20,000 22,000
Chinook salmon 6,200 6,500
Total For All Caught Sport Caught 7,980,000 17,614,000
Fish in Southern California:
* =Species sampled by Monitoring and Management Units.
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Table 4. Groundfish and state-managed fish as a percent of total
fish/pounds/value taken in setnets at the Huntington Flats based on
reported Commercial landings and observations of set net catches.
Landing receipts Fishing blocks 718,
11/15 to 12/31/96 719,739,740
iii.,I_iii
Pounds of Ex-vessel Pounds of Ex-vessel
fish landed value fish landed value
72% 95.5% 28% 4.5%
1983-1989 Set net Greater than three
observations miles from shore
Number of fish
92.5%
20
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Table 5. California Spiny Lobster landings (in pounds) by County, 1995-96 Season.
Month I Santa Los Angelesl San Diego State % of total Season by
Year Barbara I Orange month
Ventura
October 55,177 65,602 130,159 250,938 43.0%
1995
November 46,900 41,620 51,595 140,115 24.0%
1995
December 24,212 26,853. 22,007 73,072 12.5%
1995
January 19,483 18,332 14,935 52,750 9.0ok
1996
February 17,961 15,536 7,468 40,965 7.0%
1996
March 1996 12,552 7,247 6,199 25,998 4.5%
Season 176,285 175,190 232,363 583,838 100.0%
Total
Area I 30.2% 30.0% 39.8% 100.0%
Season
(Source: Compiled from Department of Fish and Game commercial fish landing receipts)
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Table 6. Total live finfish landings (in pounds) by gear type in southern California for
1995.
SPECIES TRAP H&L1 TRAWL NET2 DIVE MISC. TOTAL VALUE3
California 147,736 30,801 83 84 7,534 2,404 188,642 $ 578,221
sheephead
California 146 1,743 56,778 39,160 20 104 97,951 396,185
halibut
Rockfishes 13,839 44,322 10 283 23 47 58,524 250,641
Thornyheads 0 20,766 115
°
0 0 20,881 37.330
Cabezon 4,488 24,328 20
°
3 24 28,863 100,255
California 3,667 9,043 12,171 471 0 0 25,352 53,719
scorpionfish
All Other4 9,119 3,749 445 101 8 1 13,423 33,703
TOTAL 178,995 134,752 69,622 40,099 7,588 2,580 433,636 $ 1,450,054
1 - Hook-and-line
2 - Gill and trammel net
3 - Ex-vessel
4 - All Other category contains 16 additional species
(Source: Compiled from California Department of Fish and Game commercial fish landing receipts)
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Table 7. Total live finfish landings (in pounds) by gear type in southern California for
1996.&
SPECIES TRAP H&L1 NET2 TRAWL DIVE MISC. TOTAL VALUE3
California 156,107 29,196 324 114 4,673 920 191,334 $ 568,013
sheephead
California 998 1,567 70,808 57,653 0 76 131,102 522,807
halibut
Thornyheads 0.00 59,851 461 0 0 120 60,432 102,727
Rockfishes 7,329 32,993 510 1,855 12 13 42,712 177,527
California 1,329 17,448 562 12,601 0 122 32,087 61,387
scorpionfish
Cabezon 6,131 16,534 155 156 4 11 22,991 95,503
All OtherA 7,387 18,553 6,835 3,605 142 201 36,723 51,721
TOTAL 179,306 176,142 79,655 75,984 4,831 1,463 517,381 $ 1,579,685
1 - Hook-and-line
2 - Gill and trammel net
3 - Ex-vessel
4 - All Other category contains 22 additional species
.. - Preliminary data
(Source: Compiled from California Department of Fish and Game commercial fish landing receipts)
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Table 8. Rockfish species/species groups included in the "rockfishes" category
of targeted live finfish in Tables 6 and 7.
Individual S ecies
1995 1996
sa:·::<iii·lliiifi:.ii,.:::'i:.::·:':··'.:i;::::i1f.§h i .:.::·::::·::·::;:·j·::'··.:··:i(j)::::::::::::ti·ibkfi§h·j~1.;:::::·:·i':.ij: i:r.liib:·:i::::i.j::::ti>t::':·::.:::::::::::
·:St.Jj$·jtSifMIH···.: :.: ..:··:..::':···:::;:·lli.::f.aijllij::::·:·····.:·:.:··:::·:·;::·.!..·:·.·i ..::$jijg;,llfi$h:..···· !i~·: ..i:::::.:;:H:f<Il:::..t.¢.¢.I$I..ii.:::·:··:..:: ::::.:;! ..
Brown rockfish::Wij.:·tstiljtii:::"·:·:··::i·[··;:;j..::··:,sibi:::ta¢'l~ft······.··i::.: .."i.:i···:·. Cowcod
Bocaccio Yellowe e rockfish
China rockfish
1··.:i:[·i::::·:1 Species or groups present both years
(Source: Compiled from Department of Fish and Game commercial fish landing receipts)
Table 9. Other live, non-targeted finfish species delivered to market.
Uns ecified skate
White croaker
An el shark
Sou fin shark
1996
<::·::::}::Wh[Uj·iiibiii":]::ii;··: ::
ie$triillij::b.ijtti¢uia..:t::Qltitbmf.J:lffJiju~: ·..
·.·:BI~ri·.wHitl~h··!ili""·.~···iE~tifdffil~.!6ti;.iiji[ .. ":::: t&I~ri[·Whitlih :
Uns ecified surf erch
Wolf-eel
Horn shark
Senorita
1····1 Species or groups present both years
(Source: Compiled from Department of Fish and Game commercial fish landing receipts)
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Appendix A.
The 1995 commercial market sampling summary for fishes landed within the three
Southern California port complexes.
I#SEXEDI#WEIGHEDI#LENGTHSI#SAMPLES
Pacific sardine· 254 8460 8460 8460
Pacific mackerel* 215 5,573 5,573 5,573
Swordfish 102 1,110 2,102 0
Vermilion rockfish 76 636 0 0
California halibut 67 365 79 7
Shortfin mako shark 50 215 48 17
Greenspotted rockfish 34 295 0 0
Starry rockfish 34 272 0 0
California barracuda 31 637 3 73
Blackgill rockfish 30 555 0 0
Flag rockfish 29 50 0 0
Copper rockfish 28 192 0 0
Canary rockfish 23 79 0 0
Pink rockfish 18 101 0 0
Cowcod 18 43 0 0
Chilipepper rockfish 17 71 0 0
White seabass 16 120 16 1
Common thresher shark 15 49 4 32
Bank rockfish 15 118 0 0
Opah 14 18 11 0
Splitnose rockfish 12 62 0 0
Bigeye thresher shark 12 25 10 14
Bocaccio 9 47 0 0
Yellowtail rockfish 7 42 0 0
Olive rockfish 7 32 0 0
Bronzespotted rockfish 7 19 0 0
Yelloweye rockfish 7 9 0 0
Soupfin shark 7 8 4 0
Pacific bonito 6 108 0 0
Speckled rockfish 6 41 0 0
Chameleon rockfish 6 25 0 0
Greenstriped rockfish 4 3 0 0
ISPECIES
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Appendix A (continued).
SPECIES # SAMPLES # LENGTHS # WEIGHED # SEXED
Greenblotched rockfish 3 6 0 0
Bigeye tuna 3 5 16 0
Rosy rockfish 3 5 0 0
Giant seabass 3 3 3 0
Dolphin 3 3 0 0
Brown rockfish 2 38 0 0
Blue rockfish 2 33 0 0
Treefish 2 14 0 0
California sheephead 2 9 0 0
Yellowtail 2 3 3 0
Mexican rockfish 2 3 0 0
Shortspine thornyhead 2 2 0 0
Lingcod 2 2 1 0
Gopher rockfish 1 10 0 0
Leapard shark 1 5 0 0
Ocean whitefish 1 1 0 0
Squarespot rockfish 1 1 0 0
Escolar 1 0 1 0
Bluefin tuna 1 0 1 0
ITOTALS: 16,335 j
(Source: Compiled from Department of Fish and Game Southern California Unit sampling data)
* Not covered by this report
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Appendix B.
The 1996 commercial market sampling summary for fishes landed within the three
Southern California port complexes.
I# WEIGHED I# SEXEDI# LENGTHSI# SAMPLES
Pacific sardine'" 96 2397 2397 2397
Pacific mackerel'" 85 2,143 2,143 2,143
Vermilion rockfish 62 457 0 0
California halibut 61 246 21 3
Bocaccio 55 303 0 0
Greenspotted rockfish 46 353 0 0
California scorpionfish 45 357 0 0
Starry rockfish 44 470 0 0
Chilipepper rockfish 36 207 0 0
Flag rockfish 36 89 0 0
Bank rockfish 35 344 0 0
Shortfin mako shark 35 140 8 74
Cowcod 27 56 0 0
Canary rockfish 25 107 0 0
Market squid 23 1,000 0 1,000
Swordfish 23 611 648 0
Speckled rockfish 23 181 0 0
Copper rockfish 22 130 0 0
California barracuda 16 243 0 0
Common thresher shark 16 54 3 14
Soupfin shark 14 41 2 21
California sheephead 12 137 0 100
Greenstriped rockfish 12 78 0 0
Lingcod 12 38 1 0
Olive rockfish 10 45 0 0
Yelloweye rockfish 10 26 0 0
Bronzespotted rockfish 10 19 0 0
Yellowtail rockfish 9 31 0 0
Bigeye thresher shark 8 12 3 3
Blackgill rockfish 7 128 0 0
Pacific bonito 7 105 0 0
Greenblotched rockfish 7 22 0 0
Leopard shark 7 9 2 0
ISPECIES
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Appendix B (continued).
SPECIES # SAMPLES # LENGTHS # WEIGHED # SEXED
Yellowtail 6 25 1 0
Blue rockfish 5 21 0 0
White seabass 5 11 2 0
Ocean whitefish 4 42 0 0
Spot prawns 2 116 a 0
Gopher rockfish 2 12 0 a
Cabezon 2 3 1 0
Rosy rockfish 2 3 0 0
Unspecified rockfish 1 2 0 0
Giant seabass 1 1 1 0
Brown rockfish 1 1 0 0
Escolar 1 0 1 0
ITOTALS: 10.8161 512341 5.7551
(Source: Compiled from Department of Fish and Game Southern California Unit sampling data)
• Not covered by this report
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Appendix C.
List of common and scientific names.
Barracuda, California
Barred sandbass
Blacksmith
Bocaccio
Bonito, Pacific
Cabezon
Chilipepper
Croaker, white
Croaker, yellowfin
Dolphinfish
Escolar
Halibut, California
Halfmoon
Jacksmelt
Kelp bass
Lingcod
Lobster, American
Lobster, California spiny
Louvar
Mackerel, jack
Mackerel, Pacific
Marlin, striped
Mullet, striped
Opah
Opaleye
Pompano
Prawn, spot
Queenfish
Rockfish, bank
Rockfish, blackgill
Rockfish, bronzespotted
R09kfish, blue
Rockfish, brown
Rockfish, canary
Rockfish, chameleon
Rockfish, copper
Rockfish, cowcod
Rockfish, flag
Rockfish, gopher
Rockfish, greenblotched
Rockfish, greenspotted
Rockfish, greenstriped
Rockfish, mexican
Sphyraena argentea
Para/abrax nebu/ifer
Chromis punctipinnis
Sebastes paucispinis
Sarda chi/iensis
Scorpaenichthys marmoratus
Sebastes goodei
Genyonemus /ineatus
Umbrina roncador
Coryphaena hippurus
Lepidocybium flavobrunneum
Para/ichthys californicus
Medialuna californiensis
Atherinopsis californiensis
Para/abrax clathratus
Ophiodon elongatus
Homarus americanus
Panulirus interruptus
Luvarus imperialis
Trachurus symmetricus
Scomberjaponicus
Tetrapturus audax
Mugil cephalus
Lampris regius
Girella nigricans
Peprilus simillimus
Panda/us platyceros
Seriphus politus
Sebastes rufus
Sebastes melanostomus
Sebastes gilli
Sebastes mystinus
Sebastes auriculatus
Sebastes pinniger
Sebastes phi/lipsi
Sebastes caurinus
Sebastes levis
Sebastes rubrivinctus
Sebastes carnatus
Sebastes rosenblatti
Sebastes chlorostictus
Sebastes elongatus
Sebastes macdonaldi
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Appendix C (continued)
Rockfish, olive
Rockfish, pink
Rockfish, rosy
Rockfish, speckled
Rockfish, splitnose
Rockfish, squarespot
Rockfish, starry
Rockfish, treefish
Rockfish, vermilion
Rockfish, yelloweye
Rockfish, yellowtail
Rockfishes .
Sablefish
Salmon, chinook
Sanddabs
Sardine, Pacific
Scorpionfish, California
Seabass, giant black
Seabass, white
Sea cucmber, giant
Sea cucumber, warty
Sea urchin, red
Surfperch, barred
Surfperch, black
Surfperch, walleye
Shark, blue
Shark, bigeye thresher
Shark, common thresher
Shark, leopard
Shark, Pacific angel
Shark, shortfin mako
Shark, soupfin
Sharks
Sheephead, California
Spotted sandbass
Squid, market
Swordfish
Thornyhead, longspine
Thornyhead, shortspine
Topsmelt
Tuna, skipjack
Tuna,yellowfin
Whitefish, ocean
Yellowtail
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Sebastes serranoides
Sebastes eos
Sebastes rosaceus
Sebastes ova/is
Sebastes diploproa
Sebastes hopkinsi
Sebastes constellatus
Sebastes serriceps
Sebastes miniatus
Sebastes ruberrimus
Sebastes flavidus
Sebastes spp.
Anoplopoma fimbria
Oncorhynchus tshawytscha
Citharichthys spp.
Sardinops sagax
Scorpaena guttata
Stereolepis gigas
Atractoscion nobilis
Parastichopus califomicus
Parastichopus parvimensis
Strongylocentrotus franciscanus
Amphistichus argenteus
Embiotoca jacksoni
Hyperprosopon argenteum
Prionace glauca
Alopias superciliosus
Alopias vulpinus
Triakis semifasciata
Squatina califomica
Isurus oxyrinchus
Galeorhinus zyopterus
All Class Chondrichthyes
Semicossyphus pulcher
Paralabrax maculatofasciatus
Loligo opalescens
Xiphias gladius
Sebastolobus altivelis
Sebastolobus alascanus
Atherinops affinis
Euthynnus pelamis
Thunnus albacares
Caulolatilus princeps
Seriola la/andei
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